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Objective To evaluate the short-term clinical effects of the intra-articular injection of botulinum toxin type A 
(BoNT-A) for the treatment of adhesive capsulitis. 

Methods A prospective, controlled trial compared the effects of intra-articular BoNT-A (Dysport; 200 IU, n=15) 
with the steroid triamcinolone acetate (TA; 20 mg, n=13) in patients suffering from adhesive capsulitis of the 
shoulder. All patients were evaluated using a Numeric Rating Scale (NRS) of the pain intensity and a measurement 
of the range of motion (ROM) at baseline (before treatment) and at 2, 4, and 8 weeks post-treatment. 
Results The NRS at 2 weeks (BoNT-A vs. TA; 5.0 vs. 5.2), 4 weeks (4.1 vs. 4.9) and 8 weeks (3.8 vs. 4.6) of both 
treatment groups were significantly lower than that measured at baseline (7.4 vs. 7.6). The ROM of patients' shoulders 
increased significantly from baseline in both treatment groups. There was no significant difference in the NRS of pain 
intensity or the ROM between the two groups. Reduction in the pain intensity score was maintained for 8 weeks post- 
injection in both groups. There were no significant adverse events in either treatment group. 

Conclusion The results suggest that there are no significant short-term differences between the intra-articular 
injections of BoNT-A and TA. Although BoNT-A has a high cost, it may be used as a safe alternative of TA to avoid the 
steroid-induced side effects or as a second-line agent, for patients who have failed to respond to the current treatments. 
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INTRODUCTION 

Adhesive capsulitis is one of the most common causes 
of shoulder pain and is characterized by a spontane- 
ous onset of shoulder pain accompanied by a progres- 
sive limitation of both active and passive glenohumeral 
movements [1]. The selective limitation of movements in 
adhesive capsulitis may initially result from involuntary 
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spasms in the muscles that protect the inflamed joint 
from further overstretching. Long-standing capsular in- 
flammation then leads to the fibrosis and thickening of 
the fibrous capsule [2]. Treatments for adhesive capsu- 
litis of the shoulder aim to reduce pain and maintain or 
improve functions, including the range of motion (ROM) 
and the activities of daily living. 

Intra-articular steroid injections are commonly used 
to treat adhesive capsulitis of the shoulder, irrespective 
of the underlying etiology, and have been proven to be 
an effective and cost-effective option for the treatment of 
adhesive capsulitis of the shoulder [3]. The rationale for 
the use of the intra-articular steroid injections is based 
on the pathological findings of both the inflammation 
and fibrosis in the synovial membrane in the individuals 
with adhesive capsulitis [4,5]. The injection is also used 
in the glenohumeral capsular, particularly localized to 
the coracohumeral ligament in the rotator interval [6]. 
However, although the intra-articular steroid injections 
are relatively well-tolerated in the short-term, its long- 
term use can weaken the shoulder tendons and cause 
histological changes such as inflammation, focal necrosis 
and fragmentation of the collagen bundles [7] . As such, 
there is a pressing need for new treatment options which 
may reduce the shoulder pain and improve functions re- 
lated to adhesive capsulitis. 

Botulinum toxin type A (BoNT-A) is currently used for 
pain control. It is widely used to treat musculoskeletal 
pain and other forms of muscle-related disease, includ- 
ing dystonia, myofascial pain syndrome, tension-type 
headache and neuropathic pain. 

A number of potential antinociceptive mechanisms of 
BoNT-A has been proposed on the basis of the animal 
studies to date. Some of the mechanisms include its di- 
rect effects on the pain fibers via a blockade of the neu- 
rotransmitter release and the effects on autonomic func- 
tion and decreased central sensitization [8-14]. 

Recently, BoNT-A has been evaluated for the treatment 
of the chronic joint pain. Previous studies have shown 
that intra-articular treatment with BoNT-A may be useful 
in improving pain and the ROM in patients with chronic 
osteoarthritic pain in the knee, chronic joint pain disor- 
ders, and chronic arthritis joint pain [15-18]. Nociceptive 
afferent nerve terminals with substance P and calcitonin 
gene-related protein (CGRP) are associated with synovial 
blood vessels and the network of free-endings in the sub- 



synovial layer [19-23]. Persistent joint pain may lead to 
articular nociceptor sensitization as well as an increase 
in the release of neurotransmitters in the joint area. The 
intra-articular injection of the botulinum toxin into the 
painful shoulder joints may inhibit the inflammatory me- 
diator and the neuropeptide release of the articular no- 
ciceptors and reduce joint pain [16]. Furthermore, botu- 
linum toxin was found to decrease joint fibrosis through 
an inhibition of the fibroblast growth in one animal study 
[24]. 

These results suggest that intra-articular injections of 
BoNT-A into the shoulder joint may benefit patients with 
adhesive capsulitis. We conducted a pilot controlled trial 
to compare the short-term efficacy of a single intra-artic- 
ular BoNT-A injection and intra-articular triamcinolone 
acetate (TA) injection in patients with adhesive capsulitis 
of the shoulder. 

MATERIALS AND METHODS 

Study design 

This was a prospective, controlled trial study to inves- 
tigate the efficacy and safety of BoNT-A (http://www. 
consultingroom.com/treatments/dysport) for the treat- 
ment of adhesive capsulitis of the shoulder, which was 
unresponsive to conventional treatments. The study 
conformed to the principles of good clinical practice and 
the Declaration of Helsinki and was approved by the lo- 
cal ethics committees. All patients were required to give 
a written informed consent before completing any study- 
related procedures. 

Patients 

Patients were aged 18—70 years with a "painful freezing 
phase" [4,25] resistant to conventional treatments of the 
following: physical therapy, nonsteroidal anti-inflamma- 
tory drugs (NSAIDs), opioids, exercise, and trigger point 
injection in predominantly one shoulder lasting 10—36 
weeks. The patients also had severe shoulder pain with 
an intensity of five or higher on a Numeric Rating Scale 
(NRS; scored from 0—10). Patients were required to have 
stage II or greater shoulder adhesive capsulitis, defined as 
symptoms meeting one or more of the following criteria 
[26]: 1) pain at rest; 2) pain below the elbow; 3) disturbed 
sleep on the painful side at night; and 4) hard end-feel 
on lateral rotation. All patients were required to have a 
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significant limitation of passive movements in the gle- 
nohumeral joint (more than 30 degrees for at least two of 
the following three movements: forward flexion, abduc- 
tion or external rotation) compared with the unaffected 
side [27]. Patients with previous adhesive capsulitis in the 
opposite shoulder were accepted, even if the difference 
between the sides were somewhat less than 30 degrees. 

We excluded patients with a significant trauma within 6 
months, significant pathology such as bone fracture and 
nerve damage, pregnancy, lactation, a known allergy or 
sensitivity to study treatments or severe psychiatric con- 
ditions. Patients who were not able to comply with the 
ROM assessments due to excessive pain or with signifi- 
cant difficulties in relaxing sufficiently to allow the inves- 
tigator to make adequate recordings were also excluded. 

Study treatments 

Eligible patients were randomized (1:1) to receive 
BoNT-A or TA by an intra-articular injection after provid- 
ing informed consent and undergoing baseline evalu- 
ation. The patients who were blinded to the treatments 
were randomly assigned to a scheme, using a table of 
random numbers. 

The injections were carried out under the fluoroscopic 
guidance, with the patient in the supine position. The pa- 
tient's arm was placed as far as possible to the side, with 
the elbow flexed at 90 degrees and the palm facing up to 
hold the shoulder in external rotation. The central X-ray 
was vertically oriented over the joint. Prior to the injec- 
tion, the skin was cleaned with an iodine solution and the 
area anesthetized with a local injection of 1% lidocaine. A 
21-gauge 2.5—3 inch needle was vertically inserted under 
the fluoroscopic guidance into the anterior aspect of the 
joint. Prior to the study treatment, 2—3 mL of the contrast 
material Omnipaque (Sanofi-Winthrop, Markham, ON, 
Canada) was injected into the glenohumeral space to 
confirm the correct intra-articular needle position. This 
was then followed by an injection of either BoNT-A (200 
units in 2 mL of 0.9% saline solution) or 20 mg TA (1 mL) 
and 1 mL of 0.9% saline solution. 

Assessments 

All patients were evaluated using the NRS of pain se- 
verity and by the measurement of the ROM at baseline, 
30 minutes after injection and at 2, 4, and 8 weeks post- 
treatment. Pain severity was assessed on a 0—10 NRS, 
where 0=no pain to 10=worst possible pain. The ROM 



assessments included an assessment of active flexion 
and abduction and passive flexion, abduction, external 
rotation and internal rotation, which were measured us- 
ing a manual goniometer. Flexion and abduction were 
examined with the elbow joint extended in a sitting posi- 
tion, and the upper limb movement range was measured 
in the sagittal and coronal surfaces, respectively. Exter- 
nal and internal rotation were defined as the movement 
range with the shoulder joint abducted and the elbow 
joint flexed to 90 degrees in a supine position. 

Statistics 

The study was planned to have 30 patients completing 
the study. This would have given the study a statistical 
power of 0.8, to detect a difference in the pain relief of 
two points on the NRS at a significance level of 0.05. 

A general linear model repeated measurements ANOVA 
(SPSS ver. 11.5; SPSS Inc., Chicago, IL, USA) with the 
Huynh-Feldt method was used for the comparison of 
NRS and ROM (active shoulder abduction and flexion, 
passive shoulder abduction, external rotation, and in- 
ternal rotation) between the two groups at each visit. 
The chi-squared test was used to analyze the association 
between the categorical variables. The level of statistical 
significance was set at p<0.05. 

RESULTS 

Disposition and demographics 

In total, 15 patients received the BoNT-A treatment, and 
13 patients received the treatment with TA. Two patients 
in the TA group were excluded, as they did not give con- 
sent. The demographic characteristics of the patients are 



Table 1. Demographic characteristics of patients 



Characteristic 


BoNT-A (n=15) 


TA(n=13) 


Age (yr) 


55.0±9.7 


53.3±13.7 


Sex (male:female) 


9:6 


8:5 


Height (cm) 


165.0±11.1 


166.0±8.9 


Weight (kg) 


62.5±9.3 


63.1±8.4 


Duration of pain (mo) 


8.7±7.2 


5.7±1.5 


No. of radiologic abnor- 
malities 


5 (33.3) 


4 (30.8) 



Values are presented as meantstandard deviation or 
number (%). 

BoNT-A, botulinum toxin type A (Dysport); TA, triam- 
cinolone acetate. 
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shown in Table 1. There were no significant differences 
in the diagnosis between the two groups. Five patients 
in the BoNT-A group and four patients in the TA group 
experienced mild radiologic abnormalities, including 
tendinosis and degenerative arthritis on the plain X-ray 
or ultrasonographic images. All radiologic findings were 
confirmed by a specialized radiologist. 

Efficacy 

The mean NRS scores for each treatment group over the 
course of the follow-up are shown in Fig. 1. The baseline 
NRS scores were 7.4 in the BoNT-A group and 7.6 in the 
TA group. At week 8, both treatment groups showed a sig- 
nificant decrease in the NRS scores compared to baseline 
(mean week 8 score: BoNT-A group, 3.8; TA group, 4.6; 
both p<0.05). There was no significant difference in the 
NRS scores between the two groups at baseline or after 8 
weeks. The reduced pain intensity score was maintained 
continuously throughout the 8 weeks post-injection pe- 
riod in both groups. 

Improvements in the ROM for each treatment group 
over the course of the follow-up are shown in Fig. 2. At 
week 8, both treatment groups showed significant im- 
provements in the active shoulder abduction and flexion 
as well as the passive shoulder abduction and external 
rotation compared to baseline (all p<0.05). 




1 - 

0 -I 1 1 1 1 

0 2 4 6 8 

Study week 

Fig. 1. Mean numeric rating scale (NRS) scores for the 
intra- articular TA and BoNT-A treatment groups. Both 
treatment groups showed a significant decrease in the 
NRS scores compared to baseline at week 8. BoNT-A, 
botulinum toxin type A (Dysport); TA, triamcinolone 
acetate. Significant difference (p<0.05) compared to the 
baseline value. 



There was no significant difference between the two 
groups in the range of active flexion, passive internal 
rotation, and passive external rotation. In contrast, the 
improvements in the range of active abduction (degrees 
improvement in ROM, 22° vs. 6°) and passive abduction 
(22° vs. 7°) in the BoNT-A group were significantly greater 
than those of the TA group (all p<0.05). 

Adverse events 

No severe adverse events were reported in either treat- 
ment group. Adverse events included one case of flu-like 
symptoms in the BoNT-A group and two cases of flushing 
in the TA group. 

DISCUSSION 

This study aimed to assess the effects of BoNT-A for the 
treatment of adhesive capsulitis of the shoulder and to 
establish if the treatment was associated with improve- 
ments in pain and ROM. To our knowledge, this is one 
of the first studies to investigate the efficacy of BoNT-A 
in the intra-articular treatment of adhesive capsulitis. 
Results showed that the intra-articular injections of both 
BoNT-A and TA resulted in a significant decrease in pain 
associated with adhesive capsulitis at week 8. Both treat- 
ments also effectively improved the ROM of the shoulder 
joint in all directions. 

Botulinum toxin was initially thought to provide pain 
relief by decreasing the muscle tension and muscle 
spasm by blocking the release of acetylcholine at the 
neuromuscular junction [12]. However, recent studies 
have suggested that the pain reduction often occurs be- 
fore the muscular improvement, suggesting that BoNT-A 
may have a more complex mechanism of action on the 
pain system [9,10,16]. Furthermore, the results of this 
study also suggest a non-muscular model of chronic pain 
relief, as the effects of BoNT-A were independent of the 
blocking action of BoNT-A at the neuromuscular junction 
in the cholinergic alpha motor neurons. 

The proposed direct mechanisms of pain relief in- 
clude inhibition of alpha- and gamma-motor neurons 
[10,11,13]; inhibition of the release of local nociceptive 
neuropeptides/agents via vesicle-dependent exocytosis 
[14]; and reduction in the release of a number of pain 
neurotransmitters, including substance P, CGRP, and 
bradykinin [9]. BoNT-A may also have indirect actions 
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Study week 



Study week 




Study week 




Study week 



Fig. 2. Mean range of motion (ROM) assessments between the intra- articular TA group and the BoNT-A group. Both 
treatment groups produced significant improvements in the active shoulder abduction (A), flexion (B), the passive 
shoulder abduction (C), and external rotation (D) compared to baseline at week 8 ( t p<0.05). Improvements in the 
range of the passive and active abduction (A, C) were significantly greater in the BoNT-A group than in the TA group. 
BoNT-A, botulinum toxin type A (Dysport); TA, triamcinolone acetate. Significant difference (p<0.05) compared to 
the baseline value. *Significant difference (p<0.05) compared to the BoNT-A group. 



including the reduction in neurogenic inflammation, the 
alterations within the autonomic nervous system which 
result in changes to regional perfusion as well as central 
changes affecting behavior and stress, and the alterations 
in the sensory pattern within the central nervous system 
[8,12]. As the sensory neuropeptides substance P and 
CGRP play an important role in joint nociception and in- 
flammation [28], these mechanisms may be responsible 
for the improvements in pain seen in this study. 

Botulinum toxin can affect the cell cycle distribution 
of the fibroblasts. The efficacy of intra- articular botuli- 
num toxin in preventing joint fibrosis and adhesion has 
been demonstrated in the histological evaluations of in 



vivo study [24,29]. The results may help to explain the in- 
creased ROM in the BoNT-A group. 

The BoNT-A treatment group showed significant im- 
provements in the active and passive shoulder abduction 
compared to the TA treatment group. A loss of motion in 
the scapulohumeral joint, in the early phases of adhesive 
capsulitis, can be the result of pain and muscle spasm 
[30]. It may be inferred that BoNT-A is more effective for 
pain relief than TA. In this study, 200 IU BoNT-A (Dysport, 
Ipsen Ltd.), administered into the localized shoulder 
joint cavity for the treatment of adhesive capsulitis, was 
well tolerated; and no serious adverse events were re- 
ported. No critical systemic complications were observed 
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following the injection, although minor adverse events 
(AEs), including a flu-like illness, occurred in some pa- 
tients. The tolerability profile reported here is consistent 
with the known tolerability profile of other studies [12,31]. 

Limitations of this pilot study include the relatively 
small sample size, the heterogeneous patient population, 
the short follow-up time and the effects of the repeat- 
treatments not having been evaluated. The present study 
has also enrolled patients with persistent joint pain de- 
spite treatment with physical therapy or NSAID. How 
these findings relate to different patient groups need to 
be established. It should also be noted that the dosage 
of TA used in this study was relatively low. Furthermore, 
this is not a double-blind trial; and biases in the patient's 
assessment of pain cannot be ruled out. Given the posi- 
tive results reported, further double-blinded, placebo- 
controlled studies are warranted to further investigate the 
benefits of the single and repeated injections of BoNT-A 
for the treatment of adhesive capsulitis. 

In conclusion, the results of this short-term pilot study 
suggest that the intra-articular injection of BoNT-A pro- 
duces similar results to that of TA for the treatment of 
adhesive capsulitis in patients with chronic shoulder 
pain, who were refractory to other treatment regimens. 
Although BoNT-A has a high cost, it could be used as the 
safe alternative of TA to avoid steroid induced side effects 
or a second-line agent for the patients who have failed to 
respond to current treatments. Future studies are neces- 
sary to further establish the role of BoNT-A in the treat- 
ment of the chronic shoulder pain condition. 
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